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COnsiderable progress has been made on the 1afge shell cests. The remaining
:three shells have ali been completely instrumented, che;ked.for circuiarity'and :
surveyed for stiffness. One shell has been installed in fhe test facility and

a series of preliminéry load distribution'chegks have been made. These tests
have indicated that we can now achieve a better distribution of stress in the
central bays than in the prior tests. In fact at low load levels the'stresses

in the ceﬁter bay were uniform around the shell to within i‘z.ﬁ%; and ﬁhis degree
' of uniformity iﬁproves with increasing load. The degrée of unifpmi-ty" in the -
5ays at either end of‘thé ghell was ﬁot-of this degree of exceilence although
_it was good in comparison with that no;mally accomplished. The difficulty :
experienced in smoothing this distribution and avoidiﬁg‘iogal ﬁending actioné

in ﬁhe lower regioﬁs'is the laék of maﬁing between the énd surfacelof ﬁhe shell
and the loading devige; We have made substantial progress in‘évéluating this
discre_pancyT For this pﬁrpose we have adopted plastigages, (perfe;t circle
plastigage Type PG I ;learanCe rénge .Obl to'.bOS inch) made Ey Perfect éircle

' Hagerstown, Indiana. These devicés are thin'plastic rods whicﬁ are inéerted-
betweéﬁ;the two gurfaces ﬁhosé degree of_métingvis in qﬁesﬁion. When. the twq'_.
surfaces are mated togethér ﬁhe plastic-gages are flatténed.by amounts which
are related Lo the degree of fit. We have used some 250 measuring statiéns
iaround the ends of the shell and‘ffom the flattehing actions hava_been able to
quantify thé discrepancies. These discrepancies in fiﬁ-aré”reédiiy co;rélétable
_ﬁith the strain-distributions measured. Tﬁe shell is now Beiﬁg reworked té
renove the hiéh and low spots. Maximum discrepancyAachieved iﬁ the preliminary_
end matching was of the order + 2 thousandths, but tﬁe majoritj of the Sﬁrface

was much closer than this. We have removed the vehicle from.the test frame



and are now in the process of reduciﬁg this discrepancy. We azre confident
that we éan achieve a tolerance of -+ l'thousandth, and with patience passible

do” somewhat betier.

‘ihe stiffness surveys are most informative. We can readily detect_ﬁhe various
| fréﬁe join#s_and'steps are being taken to modify the framerjoints in such a
manher as to prodﬁce é stronéer joint which.at the same time does ﬁot'prdducerl
© as substéntiél a iocal'stiffness variation as 1s éurrently experienﬁed. .An
analysis of the first §hell‘test resultg leads us to the 6pinion that the in-‘
stability load level in that test was m.arked, influenced by the ring 5ehéwio'r
in the neighborhood of a lap joint. We féel certain that the changes which we

have in mind will impro#e the shell performance.

The very detalled studies of initial shape which.wglhave made givé clear indica-
tion fhat the shell imitial geometry is excellent. In the cirgumferential
direction, for the vehicle now being readiedufor test, there iz a dominant
double wave and a sSixX wave cdmponenﬁ.which may well be dué'to the'construcﬁion

| from six panels. The amplitudes are small however.

Iﬁ the longitudinal direétion the wave components highér:tﬁan two contribute
little to the deviation. In particular the wave components that might be
asspciated with the prescence of eight frames are not of any appreciabie még—
nitude. However, somé?of the longitudinal generators are much straighter.than

others.

The wvarious sheets attached to thig report give quahtitative descriptidn of' the

remarks made heretofore.



Figure 1 portrays the distribution of.strainraqhieVed in the centfal and'eﬁd
regions, while Figure 2 shows the variét;bn along vertical generators chosen
at randem. TIn Table 1 we present an aralysis of the circumfrential deviation
data and in Table IT a similar analysis for the longitudinal information. The
graphs of Figure 3 show the Variétion in.stiffness around the frames of the

'shell and Figure h gives the mean stiffness digtritution along the shell,

~ Stiffness contour maps and deviation contour maps are in the course of prepar-

ation but are not included here,

Some changes iﬁ'the basic testing method ha&e been made. The'72 hydraulic:jacks
which were used in Prior york have been replaced by 18 largef ja&ks-and the
'muitiplicity of ground steel plateé which were used bétween the jacklends énd
the base of thé shell have been replaced by one heavy fing. These changes were
made to (1) ease thé”many alignment problems (2) to improve the lower end load
distribution. Thére-is little doubt that thesge objectiveé have been mét, but
the attainment of a flat conﬁact surface on this ring.preseﬁted,considerable, _

difficulties since no local contractor could be found to fabricate the ring to

our exacting requirement.

There seems, from tests which we have conducted, little.dﬁubt that ﬁhe effects

of the sﬁall descrepancies between the machined ends of the sheils and the upper
and lower end loading rings could readily be mitigated by the use of Dewvcon A,
Plastic Steel. (Devcon Corporation, Danvers, Massachusetts, 01923); However,

it is our considered’opinion that its use would involve more work than is entailed
in the adjustment process which we are adopting, siﬁce the two end rings would
require special surfacing for each tesﬁ._ The surfacing of these rings is z iong

end ftediocus process since no machine shop in the area has appropriate tools.
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VOURLER ERIES COEFFICIENTS FOR DEVIATION DATA (LONGITUDINAL)

9 LCEGREES
.53 DEGREES

# OF WAVES AMPL I TUDE | | . o . ;
: 19.5 | | ~ #_.0F WAVES, =~ AMPLITUDE;
23.1 - S S =18.5
RS , B
7 C16e3 5
1.8 . ¢ l '6.9-‘
3.5 . 5.6
3-8 ’ = \ 5‘.1
x

2-8 8.3 . L

%] . : o -7 - o : 3«5

TR R N BT i
e \D O} ) O N BN

99 LEGREES | o | 143 DEGREES

s oF VAVES  ASRLITUDE  ,OF WAVES  AMFLITODE
. 15.8] g
19. 8 enp |
_ 4.9 -3.17"."
CPe5 . .9 o
22 e
2.1 ] e
2.7
Zed ?
, , 1.5
%] - l'f-f!

S Rel

U S
ST St 9_9’_1 l
' 1.2

RN R LR AR R o
VAN D WN S

5



REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

Lzl

Table IT Continued

B : ' ﬂ . GREES
189 DEGREES _ o | , £33 DEGREE

# OF WAVES AMPLITUDE ‘ . - # OF WAVES : PMPLITUD;.‘.
' : aAd. T : - ~38. 3
. |
33.2
14.3. ‘.
5.2 . -

4.7

a.2

: . 3.8
153
i35
6
8.8 . 0
fe 5
Al
. 3. 88
g o 3.3 .

—OAARNE LN S
R R N TR e
\

RO RERS
[Fa IRV IR

.u{\. .

279 DEGREESt'-‘UL'., S , ' 323 DEGREES . - !

| 7 AMPLITUDE ' ' # OF WAVES . = AMPLITUDE]
s OF !J_AVES___ -4@e&: ] - . . BLe2 i
| 1.8 - o 28.9 . |
h ' . 9.8 v
6+ 9 ;
3.2- - 8.9
2.1 NS
2. 1 -3 R
1'7 2-6 - _i
2. 2 2.6
2.3
1.3

. 2.6
g - 2.1
B 1.6

TN RS T - AN RO
=0 01y O U DY L)



